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T BETATRON AT TE MOTITUT2 OF ATOXIC PHYSICS

O TH RMtU ,NW ACADMY O1 SO 03HS

[Following is a translation of an article by
engineer C. Iliescu, of the Institute of
Atom13 Physics, appearing in TehknIa Noga,
Vol 9, Xo 32, 26 Dec 62, aucharieto pp 1*

Studies of increasing complexity are being undertaken In ex-
perimental nuclear physics, aimed at :inding new ingenious solu-
tions f.rom the theoretical, practical and economic viewpoints and
at making new contributions to science. In order to carry out
these studies, highly technical devices have been built, among
which are the particle accelerators. One of the growing variety
of types of acceleratinF machines Is the betatron, an installa-
tion with multiple possibilities. Such an installation has been
built and Is functioning in our country within the framework of
the Institute of Atomic Physics of the Academy of the R.P.R. The
betatron (see photograph on page 3) has been completely designed
and built by a collective of researchers of the Institute of
Atomic Physics, with the aid of some of our industrial enterpriae

Alongside the reactor and the cyclotror - built with the he
of the So:1ut Union- and other ba*At .quipment, the betatron wI3
be used by our researchers to begin work in some specific areat
of unusual Interest and actuality in nuclear physics and to Ini-
tiate industrial applications of cimilar great actuality concern-
ing nvn-destructive control of thick metallic parts, or applica-
tions in medicine, especially in the fight against cancer tumors.

The Rumanian betatron began tc :anction on 20 August 1959.
The main part cf the betatron is an electromagnet weighing

approximately 3 tons. The "heart" of the accelerator is the ac-
celeration chamber, made of porcelain, which is placed between
the polar pieces of the electromagnet.

In the interior or this chamber, which has almost the shape
of a tcroid, the pressure Is kept very low, approximately one mil
liard times lMwer than atmospheric pressure. Here takes place the
"journey" of "ne electrons, which are hurled In 50 times pet. sec-
ond by means Q1 an electron gun. In the course of their Journey,
which lasts (.nly five thousandths of a second, the electrons Pea(
a speed very close tQ that of light and execute one millicn revo-
lutions, thus traveling 1500 km. In the end they are forced to
cullide %ith a target of heavy metal, producing high energy Roeni



gen braking radiation. The Roentgen rays pass easily through the
&.L'ils of the acceleraft'Dn chamber and, as they leave the beta.,
tron, can be used for research or applications.

Vr .

At present, the maximum energy of~the Roentgen rays is
25 million eV, and the intensity measured a-v a distance of 1 me-
ter from the target is 42 Roentgen per minute.

The betatron of the Institute of Atomic Physics is, through
desi.gn and purpose, a research betatron, its main IPUn being
to help~ in nuclear physics re e~rqh...This r-searcii has already
begun. Tt concerns the study of photonuclear reactiras which fur..
nish important information on the structure of the iimcleus and
the production of radioactive isotopes for studies in r"nclear
spec tros 0 py.

The penetrating radiation of the betatron, which goes
through matter easily and leaves a picture on the photo(-raphio
plate, makes possible the X-raying of heavy metal pieces up to a
thickness of one half meter. The pictures are clear and the hid-
den flaws of t,"A piece, i1.f t! cre are any, car. thtia be identified,
and the !Xpos~re time is not too long. For steel parts with
thickrneaq up to 70-80 I=~ it is possible to~ use Roentgen rays of
300 keV of the familiar Roentgen installations.

The use cf radiac'ti\'e isotupes and especially of cobalt 60
allows almost the doubling of this limit. Beyond 120-150 mm the
control of heavy pieces through radiography is only possible by
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means of thc hgh eriervy radiation generated by the betatron.
Althowuh our ijetatron Is not especIallv designed for the

work uL? no) -c3optructtvc flaw-detectLng radiograpny, .". was used
for thlo puipuos, too, in order to gain experience in perfecting
the iadlof-.vaphy method and to answer the requests received from
lndustv y.

With Itxrelot ,l)Oferit of our Industry's ability to build
1,h,,rmo-energ~y machines and chemical, petroleum and other install-
atlons, and ,ith the uninterrupted raising of the technical level
ancd the quaLity of these products, along the lines indicated by
party Ln( state douumernts, the role and the imrortance of the be-
tationc in i-ho non-destructive control of thick metallic pieces
wil] btccme ncreas Lne'ly gleater.

At the recent international conference on the construction
and u~e of bcatrons, held in November 1962 at bucawreSt, the
paitLcipants Prom five foreign countries learned of the achieve-
ments of cur 3peclallsts tn this field. In the papers of this
confercnc. ,here Is muoh appreciatl.on for the quality of the in-
otallatton ae, well as the research work presented by the Rumaniar.
delea i;alk .

Th(, achi.evements of the researchers fromI the InsLtute of
Atomic Phys>vs, who have built and are using the betatron, are
the result Qf the unsclfish work of this collective, which is
pursuhug Its acttvlty under cortpletely new conditions, that have
bo'on pi-ovIded for scleniflc research In our country by the party
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